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(54) SEMICONDUCTOR TREATMENT DEVICE 

(57) Abstract: 

PURPOSE: To obtain a semiconductor treatment device, 
wherein a cover arranged Inside a chamber is restrained 
from rising In temperature to lessen a thermal radiation 
radiated from it towards a semiconductor substrate, and 
reaction products attached to the cover are easily 
removed. 

CONSTITUTION: Reaction products are prevented from 
depositing on the inner wall of a chamber 1 by a cover 
10. Semiconductor cooling devices 13 are arranged on 
the cover 10 so as to decrease a thermal radiation 
radiated from it towards a semiconductor substrate 9. 
and a current is made to flow through the semiconductor 
cooling devices 13 in such a direction that the devices 
13 start endothermic reaction to absorb heat accumulated 
in the cove 10. A current is made to flow through the 
semiconductor cooling devices 13 in such a direction 
that the devices 13 start exothermic reaction to 
increase the temperature of the cover 10 so as to enable 
reaction products attached to the cover 10 to be easily 
released. 
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(2) 

1 

[W*^4] 5^Y>-'\*-[^o:^;y-K«SJciii^K« 
St±fa^-v >A*— a:<DWtc;^ A— S:K:WT± 20 

^3izi.rz^m^mmms\zii\>^x. ±iS5=-r>A*-o 

rtMffitc^ttfc^ 1 ©^eSPt. ±IB;«jA--JciS:ttfc^ 

>A-®F*3S®lC*fIfiJbfcfi!l{CBHBU;t^ 1 Ofiit 

gl5t*{cm«LT±8E^ 1 ®iftaiKihgPt*®-hfS*y- H 
tt@{B"JtcEB^?n±ia^ 1 cofiM^J; 0(£Vi^ 2 (OfiW 

asK. 

;>J «iS^ b T y X V $ -erT-hfa* y - H M (C 

ffijtbyii{^©«:s«<D^ffi«aa«:ffv^. ±fa*y-H« 
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2 

IB^^-^- >A-«rtM®'^©HJic;5fefi^«fe®lftttSr|»ji:t- -5 
J;'5lc:bfc¥«*S«!iagBlr*5tiT. ±fB*A-«Jiia 
>A'-<;)rtS®lC?*lR]bfc:^ 1 0®«tfc±tf75i±ia 
* y- He8KJc:?sf|6i bfc^ 2 «>®©tt±tf J; 0 ffi< JftS 
J; 5 bfcc tSi^iSfr^^^^iiMaSB, 

[ffll*«9) >A*-t^<7)*y- h*«Stc^5^K« - 

:^Sr«i^bT7'7Xv€r5!^$-B-T±fa*y- HttStC 

«j#b/ii|^#^i^s«o«®5!ia<&fft^, ±fa*y-H« 

Si:±fa5"^>/\*-©rtfiSt(DWtr*A'-S:KttT± 
la^^Ar >A*-©rtM®^CDSJts^fiKi^©it«S:B^ih-r* 

j;^icbfci|i©fl:«!iasBic*5t>T. jita^A-^fli^at 
b fcscM J: D f^e^ttwiis ti^js^ e. JS:s4S[f^a5t^^:— 
«p*^®w■rs.}:■5^c±flE*A•-^c^llsb, ±mtkmum 
<Dmm bfcgp^j-*^ e.±iH^ V >A-co^i.^-N.»sia;^ -s^ 

J; p Jc^fiJt b ;i t Sri^m t -r -5 i|^^«:jaa^«. . 
[«*3B 10] ^-v >A— rt©* y- HWffilciis^ife 
«:'3$#ti^bTy7Xv$%±$-arT±ia*y- K«S 
{c«fti$bfc¥#«iS«®«B«!iaSrffVi, JilS:^y-h' 
m.mt^W.'^r >;N*-«rtfi® tOMJc;^ A— *^ttT 
±155^^- >A-<^rtB®^9SJ«:**£#I®l««S:l»ih-r 

-5j;'5icbfc¥«{^«aas«ic*3ViT, ±m^r>/^- 
1 ®rtfigi5«{rs«bT±ia^ 1 ©figpwojifa^A*- 

^ Wr -5 ^ 2 WfigP^t $ nx V i -5 ;i * !Rf IS 

[w*^ 1 1 ] m^m 1 0 jc*3Lix. ^ 1 ©ssptttt 
im^m 1 2 ] 1 0 ic*3v»x, ^ 1 ©MSPtttt 
-r-&¥#«jj!iasfi. 

«:'3Sr#tS&bX:/^Xv«:S!±$-tS-X±l2;^y- K«S 

tc«^tbfci|i»^a«o«®^!aas:ff^i, jiE*y-K 

«®t Jiia^^v >A-OrtS®tcDM{c;«7A-S:KftX 
iia^^V >A-C9rte®'^v05SJf;^^#I®li«<£rl»±t- 
SJ:'5l::bitii^##:«{iagB{ci3ViX. ±my7X-7{z 

i;o±f^¥^{*:»«'\©«®^!aa$:^f5^^^^c, s^s^^ 

<&^*t- -5 a MX^I^^ ■B-fcifErT'^ X-r bX 

im^m 1 5 ] «*JS 1 4 tciiViX, JD^¥g:«:^ A* 
— >A— c)rtg®ffl"jtcffiB$nfc'^jp-T--< xg!)^ 



3 

im^m. 1 6 ] m^m 1 4 tcijux. ^i^^s^a/n* 

[0 0 0 1] 
[0 0 0 2] 

[S£*<Dft$Bi m 1 7 ttSe*©iis^(^5asSBOiefH0 

P 2 Ry:*lf^P 3 ^^fS. 4«5^-V>A--l|^tCEB 
Snfc^y-KUffi. 5«^i^»13. 5 6MHz«Di6S 

ij y l/U >if^ >J'>^. 7 tt* y — 4 \ZWc.mc 

9 »«®:«fSfi 7 y - H ««K 4 

K«^nTI/»-5, 1 0«*y-H«e4t^^>A*-l 
© S® t ©rac M® 1 0?^© WPB tt TBHB $ n 

5©EPJPCit>T%!feLfcr5X-7. 1 2«*/\*-l 0 

[0 0 0 3] JtfE1«fiKtC*5liT. ^mi^&W^9^^^'> 

X S A □ 2 55^ ^ ^awSSaw y P ir 7. ;y X * S A b 

jlSSclS. 5 6MHz«ii5^iS«:'3^£rS:A-r-5C:i:<Cj; 

5^>;5'35ifffcn-5. CWJ^^. *y-K«®4«?&a]^ 
B8tCJ:oTBfM<55®a^»CfelP$nTli-5, -^-bX. ^1^ 

#(!^s«9®^as75^i^TLfce. i*«®#Sfi7««ffi 

9 * y - H ««g 4 icBiflji $ -fr-s t *^ T 
#-5o 7^c*3. otc:{+«bTtiaufcSj«;^fi£i;^ 

1 0SrSJ0^LT}5ttt-r^c:i:tCj;oT, ^ 
[0 0 0 4] 

[fg9g74^<»i*b<fc-5<!:-r-5^S] fie*®¥##:MSgB 

nu±o)^^\zmfS.^tiT^^tz<D-c. m^iiy^ hui^ 

Xh^'^T.C^ tVxm<^x.y'^>i/t:fTvm^\z. -7=7 

> 41 tt?^»gB 8 let o T * y - H 4 ©SSSiJffll 
{c::ftt/^±«6-S:i<i:*«T^-5, ««JA«. ?&aiSfi8(cJ:o 

^■5 1 0 QX:,^-Q±.m-\.u^^. 



(3) 8-51099 

4 

[0 0 0 5] «aa*i«$7LT¥®«:a«9SrA 
y— Httffi4^ffilffli$-&SfSt*^ 5^-v>A-l<OI^^ 

5nTVi;*v»*tJSKc*3ViT«, *A*-i oic#«$n;t 

1 2 $§ltT##«^S« 9 W®K*<±#-r-5© 

¥^«i:»«9os«i?'jaias^<ST^-a-sfc*ic. 

[0 0 0 6] :i©%egW±ECDJ;'5/5:raS^€:«?«rs 
[0 0 0 7] 

[^B$:^^-r-5fc*cr)#©] ffid^«lCD%|gtt, ^^^t- 

>A*-i^®Ay-H«®icii5SjK«:^S:«i^bT:/7X 

20 ffi«!igSrffV>, :*y— F«^a:5^Y>A— OrtSSt© 
* A*- ?&ai-r -5 SriSit CDT* ^ . 

[0 0 0 8] mim.2<r>^m^. ffi*«nc*5ViT. 

[0 0 0 9] «*^3C05!gg«. «^^HC*3t.iT, 
^^a^r* A— (D^^r >A-Ortgffi<BiJtC^J^ LfcBHtf 

30 etT«^Ufcfe©-Cfe^, 

[0 0 10] mim.4<r>mmt.. *y-H«S<i:5^-V> 
A-©f*3SSi:©Wtr*A— <&K:ttT^-\' >A— ©|*3M 
©'vCDSJiS^fiE^I ©«W l»lh-r -5 <t p tc b fc##{^«!L 
SgBi;i*3i'^T. >A-ortMMfc^itfc^ 1 (om: 
ieg|5<!:, * A-lC^ttfc^ 2 ©l^egPt^tuS^-^ti^li 
X^JI^-r •& J: L t) ^ , 

[0 0 11] ffi*«5 05!e3ti, :^y-H««i.i:^-\'> 
A— ®f*3SMtwraiCA A— Srl9:ttT5=-^ >A— 

40 aSBl-*3V»T. ^/'^-Sr^^-V W?— ©l*3SM(CMr6]b 
fcfiiJlcBHfiUfc^ 1 (7)«ilt^S:^r-r-5^ 1 ©««l»ihgP 
ttt, ^0^1©itWI»JhS5<*JcS«bT^l®Jt«l» 
ihePl!*cD:*jy- h*«Sifi!HcBEfi$n^ 1 Offi 

[0 0 12] tt*«6W^?flti, »3^^5{Ct5l.iT, m 

& ^« ft^aa b fcKlt«mT«SR£ L £0 T ^ o 
[0 0 13] i}*3S7(D%?«tt. m'^^SlCtJUT. m 

50 \<r)imm^m^^mm'&L<r>wmixm^\^^ m2<r>m 
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[0 0 14] m^m8<D9tmit, ti'j—\^m.mt^^r> 

aorjis J; ic bfc'b©Ti5.5. 
[0 0 15] »*3S9©%igtt, :^y-KmSt5^-\'> 
/N'— ©rtS® t ©rate * /N'— €r®:tt V > A— Ol'qM 

[0 0 16] W^JHl 0<D^mii, ;*7y-h'«ffi<i:5^Y 

xm 1 oi*3figi5t*ro*A*-#j{cBB«$nm 1 (Dm^m^ 

[0 0 17] »*«1 KD^m^t. W^Jgl OlCiiVi 
[0 0 18] »*^1 2©%g3fi, «*^1 0{C43li 

[0019] 1 3 (D^mit, n^m i 2 tcisvi 

[0 0 2 0] m^mi 4(D^m\-i. :^y— h*«ei<i:^-V 
fcy 7 bTti ^ t ^ fc;^ A*- <&*p^ nl^g;5:iiq 

[0 0 2 1] m-^m 1 5 1 4 

T, Jn^^a«*A*-K»^A'>A-C0|*3S®ffllJ{CBHB$ 

it^^&z.-r:fj\^<Dm.m^mti^'^mtzvtz'b<DT$>^. 

[0 0 2 2] 1 6 W*JS 1 4 IC43Vi 

T. i!Hl^^g:$-*A*-cD^-v>A*-®rtg®ffliJ{c:i2B$ 
[0 0 2 3] 

[f^ffl] B*^ 1 w^gB-rii. 5^-v>A— ©rtMffi^S 
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*A*-«Ma!±#75^ffli*j^nsfcje>, *A*-*^e¥^{^ 

[0 0 2 4] rt*3B2 B^^UCtJV^T. 

* A*-©|^M®#J{Cl9:ttfe¥^*t:?&ai^^ i 

;^A*-Jc||«$tlSS^<£®itK-r-SitJ*, AA*-*^ 

[0 0 2 5] »*JS 3 (D^mXit, l »C*5liT. 

10 tm-oi'^y >/\*— cDrt SHfid II Sg? b fciH® \zi^n^ 

[0 0 2 6] »*:S4©5£?37?«, 5"v>A*-®t^S® 

jz^itfc^ 1 ©§^eept . tin-\zwimz^ 2 ©iigegp 

t *<i>ii!»-^ SJg-r s J; -5 b n t J; o T , 

T, ^©e3i^^*^ifi]±LT*A*-®SS±#^JP^JT 

20-5. ^ 

[0 0 2 7] W^^SW^S^Ttt, *A— S:^ l<D$iSt 
^^£#■r•5^1©ltWB§Jl:gi5t^<t. w.i(r>m%t^m^Ki 
/JnS 2 0«lt^<£Wr-5^ 2 CO^«l55jh«»*t tX« 

ii). ;^A--*^e>*^#:S«{C*ff -5?^li«*«eilt-r-5, 

[0 0 2 8] mim&<D^mxu. w^^sjcijt^x. 

^ 2 CDltaWihgPtJ !&^JIlX^fiR bv ^ 1 CD«IIKB5itgP 
30 *t*^B®SJ{ttyKX«fi)tbfc:it»CctT3T. ^1®* 

[0 0 2 9] mi^m7 (D^mX'ii. »*«5{C:feUT. 
^l®it«l»lhSPWSrWISlttCD«fei^'^X«fi£b, ^2© 

*«i»ihgi5«*^ 1 (ommm±^mz^m^::i-7-^ > 
ybfc3-5^>f >^5^tsy^T<{ifiitbfc:i<tic<koT. mi 

40 i^mmz^-r^mmm^m.u-t^o 

[0 0 3 0] W*«8K)5IWT'tt, *A--<05"^W\*- 
Wrtg®t'?*l6]bfcH«)tt±tf «r:^y— KWffitcMlfilb 

Mtc^^ffiibitAA— <Dffl*ie.<ofgi$iSt*i:*:^<;kO. * 

[0 0 3 1] m^m9<o^mxi^. tin-^mi^n^tcu 

WTSJ:-5Jc;*7A--(-Ja^b. wimmMoymmLtz^^ 
6 ^ r >/N*-©i1-ai5'xAS:l^$ -B:^ J: ^ tc b d t tc J; 
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CO 0 3 2] mum.^ ocD%eBT«. ^^>n—<D\H& 

BE® ^cn;t^ 1 J; 0 ±^ 2 cD«»^S:*-r 

[0 0 3 3] If 1 1 CD5£g3-C«. «*Ja 1 0 »Z*3Vi 

[0 0 3 4] mim. 1 2 o%?^T?«, i o ic*5Vi 

2cDrtSgRtt35*K'Rb^T<J5:SOT, ;^/\*-OiaS-h 

[0 0 3 5] mim. 1 3 m^m 1 2 {c*3Vi 

[0 0 3 6] 4Cr)%egT?«. T'^XVtCj;?)^ 

■5 g WT^!^ 5 -a-fc L T ^ t ^ {c A 

-5. 

[0 0 3 7] 5 0%?«TH. 4Jr*3^i 

T, sn^^©^'^Ji^5^'rx^4*<&^rTs^#«i^^<»: 
[0 0 3 8] mum 1 6 ©%wc«, mam i 4 icis 

ia«<&ii5<-rsc:t*«T'€, ;^A*-fcit«bfcSfS^fiK 

•5. 
[0 0 3 9] 

m 1 1 «i«fig^^-r»fffi0T?«>s. M 1 tct5ii 

T, 1~1 2lit<e*i:|^i$-C*^. I 

^^^t^i!^n^®.hi,X(r>^m-^^^n=f--^^ tin- 50 
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[0 0 4 0] ^)\/7-^x.i&^mt.. mm<oM{i^m'x\t.^M 

[0 0 4 1] ^^SJCSRC/KI^SJSWJII^CD® 

14«nSi^##:. 15ttpM*#<*:, 16ttnS*« 
1 4 tC^iit 1 7 « p m^m-W- 1 5 fC^i^ U 

1 8 ttW^i^^ft: 1 4 . 1 5S:SiSU>S:^;S. 1 

[0 0 4 2] JiE«fiRt'*5l'^T. 1 8 \zmM. 19*^ 

[0 0 4 3] sfc, m2\z7r;rt^^\zm2<Dmm.<r>m=f- 

Sr^&Ba«T-5 d i: (3 J: o T. $ ^ 

SI20a. 20b. 20c. 2 Q d^-JtX^X^^m-WlBL 
XJ^^^2 la, 2 1b. 2 1 c {cMSSSrSST. '^JI^-t^-C 
x^?il|ICJ;t>T$^^2 1 a~2 1 c*i§«ffi2 0 a~ 
2 0 d<DSaiT,<t dfi^'iMfST.STJ^^^n-S. 
T. MffiT,*tiffeigb^2 2^i\^\yX^AWL<0^nM2 3 
a. 2 3 b. 2 3c tcSfl|T,7!»«ea$n-5. 
[0 0 4 4] ttiHl 9 b*ie.#«ffi2 3 a~2 3 

cS:^M^T#¥##:Ry^S5^2 4 a. 2 4 b JC^SSSrSg 
T. '^;U7=--<'X^!il|{CJ:oT^j*;iS2 4 a. 2 4b*<$ 
«ffi2 3 a~2 3 cCDSa[T,J:0<B:l/iMaET,*T'?&^ 

^*:a©#ttg2 6 a. 2 6 blcMST,*iejl$nSo 
[0 0 4 5] :;*:tC. «jlSl 9 c*^e.#«ffi2 6 a. 2 6 
b*^L.T&¥##:l 4, 1 5Ry:}g^2 7tCttSit$:Sii 
r. '<;i'5=--<X^6!i^tC^oT}^jS2 7*i$««l2 6 a. 
2 6 b<D®aET.J;0<g^^®ST,*T?Tr^$n^. CIO 
ck^tcLT. T,>T,>T,>T,<h«C 

[0 0 4 6] ^JAtf. AA— 1 OW^^KStT^PSX-^/A 
.hL. :/5XTC05£^(C#^fS|;>t||^$nTAA-l 0 

cDiaa^*<3 0 o'CJcjb^ufei-r-So cico«^{c. *a 

-1 OlCJ^ai^&l Stm^^'btlX^^^t^^^i:!. *A-1 
0*iWr-S^$iltx:^;i/:^— 3 [W] t/iSo b*^ 

r-5#«&i*?feai^^ 1 3-f*/\*— 1 Q^i^nvxtifi— 
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1 oodsStJU 5 ox:\zfs.^ii. 1 oo^-r-s^ 

ffiMx:^;!/^— *n 6 [W] t:/3i-:>X. ^$iitx:?^;i'^ 
[0 0 4 7] £JL±<Dii o izmmm 1 TJi, */\*- 10® 

x^s<&:fi-TSi|^#«^?^«i^^^ i 3 sgE 

ttbfcWT. *A-1 0*^IC^)£®ia« (1 5 O-Cfi^ 

V{;eHbT^r-5l^*^AA*-l Olw|g|t^nS®Sr«I 

9©m«S'JWi^$nTU;5;<Tfc, :^ A'- 1 0 tS^ e. W 10 
jafii*<£r#^^*?&^^^ 1 3{C<toT7 0%ftI^J-r-5^ 

43, 0OMK<&<S<b>ttit#tC«. 

[0 0 4 8] mmm2. m4\tmmm2<Dm^^^'rm 

BBTfeS. 04fCt5l/iT. 1~1 2«tK5l5CDfcCD<i:l^ 
2 8. 2 9 A*- 1 0 CDf^-V 1 Wl*3 

^»T-5J:ptUT*-5. 3 0 (i»f^Sn;fc#S, 3 1 20 

3 2 «?&^jlK«i3 1 i)m^-r:S>ii^(D^{tmiZ^K) 
l!^&^nft7^m^%, 3 3«7t>T. ?&ai^^3 2«: 
aHlf2 8. 2 9|^{Cj||0jit?. 30~33T?^^ 
¥&<*:bT®?^^?g^«i^^g:3 4?&«fi£LTVi^<, 3 
5 145^ -V ^/N'- 1 (Df^^mitirz^^. 3 6 «^M3 5 
*^^3 OICM-TMOWT*^. 

[0 0 4 9] ±E<«fi£tctJViT, 3 0 rt-e^ft^t' 

<t0i^^^nfc?&ai^M3 2tt7y >3 SJCtoTBB© 30 

2 8, 2 9[*3iCjt0jiSn-5. ^LT, :^ A- 1 0 

DW3 675^e.^gg3 O^M$tlT«g«-r^= ^ A- 1 0 
tC?&ai-r-5fC«B2if2 8, 2 9<&^Je)iffl*KIB» 
fn«J;iij5<, HE'if2 8, 2 9cofi$75ifi<;feStBaW 
2 8, 2 9®TfiStODa5^J-®J^ai*^+^i-l-T?^'^t<'^o 
T, ^J?)iffl*KiH«Lfci2ff2 8. 2 gSrlt^WTTD-:/ 
^fciJ-SiJLT, &:/aiyi^«»C?^^^gttti^¥g:3 4Sr 

[0 0 5 0] &,±<DmmzJ:K>. * A- 1 0 S:!^— ir?^ 40 

oT, }^ai^e8ICJ;^iaaf$iJfflI*^7S:^nTlifj:<T 
t,. i{4®(*:S«9-vWf»iffiW«:^#$:«J*J-rS^t*^T 

[0 0 5 1] siMfiaj 3.^5 ttiiM^ij 3 (omi^^^-tm 

ffiHT^-So 0 5(Ci5tiT, 1 ~ 1 2«fie3!5tHeiTS. 
-5. 2 8~3 0. 3 2~3 6«0 4a)fecOi:|^<STfe 
^. 3 7 t4?&ai?£M«i^¥g:-C, ^S3 OrttCiR^Lfc 

^^3 2$:0<So ^-UT. ?&»^^3 2«r77>3 3 50 
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TBeif2 8, 2 9rtlC)||0iiA.T*A-l 0$:?$f^-r 

(0 0 5 21 mmm 4. me \t.mmm 4 ®«fijt^£s^-r»f 

®0-efe-5. S6tC:fcUT, 1~9, 11. 1 2 

tigei-r*^, 3 8 >A- 1 cDrtfiT. ggeai53 

8 aJ&iJ^fiK^nxtiS, 3 9tt*y-H«^4 trtg3 
8i©mt'Efi$nfc*A-T. rtS3 8CD^eg|53 8 
aii**-^cT^J*-r-5J;'5JC0gegl53 9 ai)^mf$.^n 
Tti-5= ±IE1S^{C:foliT. =&^egP.3 8a. 3 9 a €r 

mm-r^<ii'D\zm^-^t>-&^^tiz^-:>x. m<D^m 

[0 0 5 3] :ft*5. #§lieg|53 8 a, 3 9 attil;i^4^ttC 

a)mmzf3i^^^^zmfSH^fcyJ^}^. mmMo^s.tKofi'^i-t 

[0 0 5 4] 0 7~0 1 0«*A— S.U:g^-V>A— ®® 
gP^^-r. @7«*A— CD^ffi^. 08«07®VI I 
I -VI I I iSa7!i^e>*fcBf®0. H9tt5^-\'>A— ® I 
X- I Xi8i®BfH0. 01 OJ40 9«)X-X«S©»f®S 

[0 0 5 5] 07 Ry^0 8 {r43ViT. 4 0 tt— 

^mv, ^mvrz.9[-m(opim^zfmm-$ntt±mmz 
nt-ou^iz'^'^ 1 cop^mMizmz^tiy ^ >i^<D 

l§®aP4 0a, 4 0 b*i}^^^nTti-5. -tUT, ^fi 
g|54 0 a«*A-4 0 CDtt:^(^tClSg:aK:tte.nTV> 
•5, ifc, |^eai4 0 b«*>'\*-4 0©^1~^ttf/L>t® 

[0 0 5 6] 09 R(yJ0 1 0 {Ct5ViT, 4 1 «R1St««) 
5^-V>A— -C, *A— 4 OtC*fJcL'TP3^±S:8^fiJ 
b. *A— 4 0(D5^eg|54 0 a, 4 0 b*i#ifiELfj:tigP 

5i-ir:*A— 4 otc*tiPi-r'S<iifc®t;:;t7>c 

4 1a, 4 1 bdtJgfiK^tlTI/i'So •?-bT, ^^854 1 

a«5^-\'>A-4 i<Dmy5\^izm^wcW:»'E>nx^^^, 

^ft, §^eeP4 1 bt45^-\'>/\*-4 1 <D'p>bm\Z\iil-A''-:> 

[0 0 5 7] C©J;'5{C}gfiRL'fc*A-4 0®#^e^ 
4 0 a. 4 0 bt^-\'>A-4 l©S-^eg|54 1 a. 4 
1 bt*^«^L;iS:l>J:^(C*/'^— 4 02:5^r>A— 4JC 
jfA-r^o ^UT, 5^eei54 0 a, ,4 0bt|^egP4 1 
a, 4 1 bt*^*t|fi]-r^fire*-^lHlfcLT, M^ea54 
Oa, 4 0bRZ/4 1a, 4 1 b SrHt^-^t^it^^^l^r 
^, ::®J;^{c, n^±^8^SiJLfc«^«, :*;a*-4 
0i£45S (360 8) lHlfe$-li--5fc*ttT, :^J/N*- 
4 Ot^-V>A— 4 1 t:<Dm.^'^t>'^*^XS^, 

T^ntfJ;i/i. ^®i^*. :;^J>'\'— 4 0*^e.^-v>>''^-4 
l'\<Z)|^fgji*i3£!l^J:<ff*5n-5i:i:t)tc. 

[0 0 5 8] IgSgeiJ 5.011 li^SSC*'] 5 (DmiS.'&fjkT 



(7) 

11 

i~9. 11, 1 2ttfie*©fe®ti^fii 

mm^^T^o 4 3 «lftWB5±6Pt* 4 2 >/\*- 1 

fiKSnXVi-S. ;^^*3, WJtiKI»JhffiW4 2. 4 3T;^A* 
-4 4?£«lfiXUTl^S. -fiSe<JIC«ilt^«^SJ;0«fei^ 

riC^AODiffilt^^O. 0 4gSTS.-575^ y)l^S.=l'yA 10 

[0 0 5 9] «l«IS5jhSI5tt4 3S-fe:7 5«yi7XX 

^e^tb. lt«B&Jl:a5t*4 3(C^||*3-5^W>;5'b 

^B©fili-^«0. iKiTTa5-5. 

[0 0 6 0] JJI.J:©«fiRlCj;n«> 9^^>A-- 1 
®(c^|pIbfcJt8tlS?jhBi?M4 3 eofi«^*<* V- Httffi 

[0 0 6 1] —mz.. @<^«H*^^fii*»cj;o*fea^n 

[0 0 6 2] 

[SI] 

Q = 5. 7XA°£°f ) tW] 

[0 0 6 3] dCtr. Att@#:cD^ffi« [m'] . c « 
fiit^> T(i®ai r K] Tfe-g), :*JA*— 4 4©SS 30 

#j-{c:J;oT:t7A'-4 4 75i§ttS(^x:^i;i/:^^— 1^:1 w 

-<&/h$<T-5;t«e>{c«, ;*;A*-4 4<7)i|^^S-ft:S«9fc 
*fr6j-r-5«l«iWil:ai5*t4 2©ffilt^*<£Mb. 5^ir>A' 

- 1 0|*3S®»cM[fijrS±6«l»JhgP** 4 3 ©eW^Srtt 

9 0)jiy^>if'pRx^MSimm^f3.-^n.x\^^r£\'^^mT 40 
[0 0 6 4] mmme. mi 2\tmmM6(Dm^^^t 

»f®0Tfts. 0 1 2 iriiliT, 1~9. 11, 12 « 

>A-lcoi^Sffl<i:©fffltcBaBbit*A— ^Y>A- 
- 1 ortgB(c*f|6]bfcmi (7)®4 5 a«tt±tf*t:^y 

- Kttffi4lC*tt6]Ufe.^2 05®4 5 h<D^mtjim(Dti:± 

[0 0 6 5] — fisic, msimtm9im<o^'N.miiitm— 
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12 

SffiJcKitZ$n-5x^jl/^-d^tt;'cb, ;*;>'N*— 4 5<Dia 

S7j^<iM$ns, ccDiig*, :^A'-4 5 75^e,¥#<^ais 
[0 0 6 6] mmm 7.013 7 

fSffi0T*-5. 0 1 3{C*3ViT. 1~9, 11, 1 2\i 
tiie5K©t>Oi:|^«T^-5, 4 6tt5'-\'>A'-l<7>|^S® 

iiti'j-vnm4 ii(Dm\zm&^nrzp/-^-, 4 7 ass 

gP4 7 a75^@Hi-r-5iplc;?7/\*-4 6©l^gptc:iim$n 

itWL^^mx, m^mmzmnrz^mummm^nx 

t/i^. ;^43, *S:f^g|5W4 7C0«SgP4 7 a^£5^'\'>A*-l 
\zmmVX. ■?^-V>A-lS:jlLTl^iS:«tSrffP. >:0 

5'Y>A*-i«:}^^mfTsa^i)sffl-r-5. 

X««gSC4 7 aSr5^-\'>A*-l®^g|5{rgi^ffib-t. U 

m^^r>/'^--l<o^\■mzmmm.■^'±^o 
[0 0 6 7] mi 4\mmw>^4 7^mi)itvx^'FiK 

{c:^;a--4 6lcffiSbfcfc©T^s. 0 1 5 «Si:S^apt* 
4 7&Wiiki:VXtin—4 6\zm.mi^fth<DX$>^, 
[0 0 6 8] Z.<D^oiZ, ^^X-7 1 IW^^tC^oT 

:fj/'<-4 6\zmmv^^ii-r^m^nmum4 7=&m.v 

Xf^m^Wc1^.^'^^^iitZ^':>X. :^3A-4 6®M*± 

[0 0 6 9] llSg^tJ 8.016 JillBE^aJ 8 OD^^KSr^f 
Bf®0T*S. 0 1 6JC*3ViT. 2~1 2lii«e5l5<7)t)© 
<i:|^^T$)-&. 4 8 tt^A' WN'— SSPW 4 9 <i:SgP 
04 9C0rtMfi!|{CSB*bfcSgetJ5 0 tT^fig^tlTVi 
-5, ggPWS 0(Dtilt^ttMa5W4 9©««-^J;0;*:^ 

^Stb, Sai5*i-5 0*^Ma?M4 9<D«®^SE{l:^!!iaL 

T, g^M5 0<£itfeiSt!^«:a— 5=-'r>^'U:/tn— r--c> 
^lKtLTt)J;V^. fim<^tl^X:^-:^->y^yi^Uii 

[0 0 7 0] ffi#t^««l*i^<0®:iR^{c^bti«-C, i@ 
St^O:*:^i,i**Kta<!:$iitx;^;U^-€:Sttfc^i€«® 

9«)i*3S#j»c)f6i&ife<7)SgPW5 o=&mm-r^z.iiiz^-o 

T, *A'— 1 o*^e.A!tai;^n^x:^.;u^— li. 

iis^i^^ Y >A*- 4 8 <7)M?a5^^ 5 0 iz^mj:. < ©iR^ns 

©T. A A*- 1 0 tCM^X^^JU=t:-35iM'>r-5, r<DiS 

^. *A'-i o<7?ja«ji#d^iSia^nT*#f*:s«9o 

[0 0 7 1] 9 . mmm 1 -C(±0 1 iCtSt^T. 
;UX'rx^>i«$=PJfflLfei|^##:?&ai^^ 1 3T®^KJt^ 

^mz.Lxti/'i-i o{cs«-r^iSiasr{£«s^-a-^J:3 

¥#^S«9 (D^®5aa{c3fe5t':>T;^;A'- 1 
[0 0 7 2] eiJ>L«, ->'J:3>gE<tlK«X-y5^>ycO« 
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13 

CHF„ CF4, C,F, 1S.E<r)137.'y^X-^-r^ 
*9S(^a«9 Wi!lS2rfT'5 0T, AA-lOlCCxFy 

O.. NF/.ti:©:^7.:/7XvSrfflt^/tH7-ri7iJ-- 
[0 0 7 3] C X F y ?SOJt«M7j^f=f«Ufc*/N*- 1 0 

A— 1 0«>SSS:±#^-a--5. CtUCioT. CxFy 

(*:««9®^SJ0ia€rfT'5i:^(C*/>--l 0*^e.®eit 

[0 0 7 4] IIM^JIO. Slli6«a|9Ttt, H^fi'U- 
n>ysrff 5 xS4**ifiJffl 

[0 0 7 5] 

® '^R JC^fiK^Jd^^lStf -5 o ^ BSihf -5 ae) l^i^tt * 

[0 0 7 6] 2 «5£§gT«, «*JS 1 JC*3ViT. 

b fcjaS S:ff 5 ;i i d^T^ -5 , 
[0 0 7 7] 3 lc43ViT, 

^mn^^m^ Lfc^^&«iSi&-r ^ ^ t tc j; -p t, 

[0 0 7 8] m^m4<D^m-c\t. ^^-v^a'-cowm® 
izminc^KD^mut. ti/'^-\zmnrzm2o:)mmm 
tA^m^^f'^^m-<^mmT^j:oizi.tzciiiz^-ox. 



i|$B8¥8 - 5 1 0 9 9 

14 

[0 0 7 9] »*«5 0%?gT«. *A--S:^10*glt 

[0 0 8 0] »*]fi6©%egT«. B*«5JC*3V>T. 

<-r-5^:itCj;-r)T, ¥^#:»«JcM-r^;^A*-*^^© 

[0 0 8 1] 7 tt*]S5lC*3ViT. 

m 1 ©*«B$iha5M*W^<±©if6ei:#)-e^fiR ^ 2 © 

<Dmmm^r)±^<-r^:iiiiz^-DT, ^^#i&mz^ 

[0 0 8 2] 8 (D^^V W?— 

®t;:*H^Lfc*A— coH*>^®f^*ii**«:*:^<ifeO, 

[0 0 8 3] «*Jl9®5!egT«, *A*-$r«^«b/ie|5 
e. 5^ A- > A--©i1'ai5's*!cf^^ J; ^ L:t ;i i tc J; 

^i5-&\^fztSim^fT^Z.tA^T'^^. 

[0 0 8 4] m^m 1 0 ©%^Ttt. ^-v >>'\'— ©i^e 
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IS 

[0 0 8 5] 1 1 0)^m-C\t. 1 0 

<iltx^;u^-$^2<DrtSgPM)J«K'Rb-^-r< 

[0 0 8 61 mim. 1 2 ©jig^-ett, mim i o {c:^^^ 
m 1 oDi^egpM©«ffifcn-T-'r >ifLftmm:^w^m 20 

[0 0 8 7] 1 3 (D^m-cit. m^m 1 2 {c^st^ 

^■r< Ufc;ittJ;oT, :^A'— *>e.i}^3St^^SS'N.«5^ 30 
[0 0 8 8] 1 4 CDS^g^Ttt. 
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[0 0 8 9] Wd^iS 1 5 ©^g^TJi. 1 4 {C*5li 

[0 0 9 0] msm 1 6 mam. 1 4 trtsi^ 

T, »0^^e^&t-^'-tUT*A*-oa«<&iiSJ?)-5Cl 

m 1 1 S^gSOlgJg^J 1 ^^•rBrffl0T35S. 
[0 2] SlfigMlwSgPSrS^-rSiWHTfe^. 

[0 3] mmmKDWU^^fwmmx^)^, 

[04] %BB©|IMM2 <£5^-r»f®0Tfe-5. 

[0 5] %ga©iijs^iij3<&5^-r8ifffi0-efe^. 

[0 6] 5!MO|IM^J4S;5^-riBfS0-Cfe-5. 
[0 7] 0 6<D*A— Sr^T^MST^-S. 
[08] 0 7OV I I I -V I I I i^COBf®0T* 
■5. 

[09] 0 6OI X- I XilS®»fffi0t?ab-5. 
[010] 0 9®X-Xi®®»r®0T?*-5, 
[011] 5lgg©ISM«»J5Sr^-r^^0-r$)-5. 

[012] 6 ^m-tm^mx^^. 

[013] 7 $r^T«^0TS-2.o 

[014] 01 3©SgP<£r5^-r^«0-C*-5. 

[015] 013 ©®gP^5^-r^ffi0Ti&'5. 
[016] 8 i£rS^-r«fi£0Tfe^. 

[017] iie*«i^^<*^Mas«©ll)f®0-eib^, 
[??^«>lttg«] 

1. 4 8 ^r>A*-, 4 *y-h*tt@. 9 

10. 39. 44. 45. 46 :^JA*— . 11 
y^X^, 13 2 8. 2 9 BE«=. 

3 4. 3 7 3 8 nm.. 3 8 a, 

3 9a 4 2. 4 3 %«l»itg|5*t. 45a 

^lois, 4 5b ^2®®, 4 7 mmum. 49. 
5 0 mw^. 
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